l-carnitine supplementation during in vitro culture regulates oxidative stress in embryos from bovine aged oocytes.
Aging oocytes undergo various molecular, cellular, and biochemical changes. Aging of oocytes results in reduced embryo developmental capacity and blastocyst quality, which is thought to be caused partly by the accumulation of reactive oxygen species (ROS). This study aimed to determine the effect of l-carnitine (LC) on the development of embryos formed from aged oocytes in vitro. The development and quality of the blastocysts in the LC-treated group were significantly higher than those in the untreated aged group after in vitro fertilization (IVF). In addition, after LC treatment, the level of intracellular ROS in aged group significantly decreased, and glutathione (GSH) levels significantly increased compared with those in the untreated aged group. There was no significant difference in the mitochondrial membrane potential among the three groups. Moreover, ROS could induce autophagy and LC3 antibody was widely used as a marker for detecting autophagy. The fluorescence intensity of LC3 in the aged group was significantly higher than that of LC3 in the LC-treated group. Furthermore, Real-time reverse transcriptase-polymerase chain reaction showed that the mRNA levels of antioxidation genes GPX4 and SOD1 were significantly higher in embryos from LC-treated group than in those from the untreated aged group. In summary, our results indicated that LC can improve the developmental capacity of embryos from aging oocytes in vitro by reducing oxidative stress.